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SELECTIVELY REMOVING ENTITIES FROM
A USER INTERFACE DISPLAYING
NETWORK ENTITIES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method, system, and
program for selectively removing entities from a user inter-
face displaying network entities.

2. Description of the Related Art

In a network computing environment, such as a Storage
Area Network (SAN) having multiple hosts, switches, and
storage systems, a manager system may gather information
on the topology of the components 1n the SAN network. The
manager system may then display a graphical user intertace
(GUI) showing the topology of the network components.
After performing a discovery oporatlon certain previously
detected components may be mlssmg The topology GUI
would be updated to indicate those missing components as
unavailable, such as by displaying those missing components
in a different color or manner. The user may then use the GUI
to delete the display of all the components displayed as miss-
ing.

SUMMARY

provided are amethod, system, and program for selectively
removing entities from a user iterface displaying network
entities. A discovery database includes information on at least
one network, and, for each network, information on entities in
the network and a status of the entities. A user interface
display 1s generated indicating the entities 1n one network that
are available and unavailable. User selection 1s recerved of at
least one entity in the network that 1s displayed as unavailable,
wherein at least one displayed unavailable enftity i1s not
selected. User selection 1s received to remove the selected at
least one entity and the selected at least one entity and any
underlying entities within the selected entity are removed in
response to the user selection to remove the selected at least
one entity.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1llustrates an embodiment of a network computing,
environment.

FI1G. 2 1llustrates an embodiment of entity information.
FIGS. 3 and 4 illustrate embodiments of a topology GUI.
FIGS. 5 and 6 illustrate embodiments of operations to

cnable a user to view topology information and remove
unavailable entities.

DETAILED DESCRIPTION

In the following description, reference 1s made to the
accompanying drawings which form a part hereof and which
illustrate several embodiments of the present invention. It 1s
understood that other embodiments may be utilized and struc-
tural and operational changes may be made without departing,
from the scope of the present invention.

FI1G. 1 illustrates anetwork computing environment having,
a plurality of networks 2a and 25 and a discovery manager 4
system coupled to both networks 2a and 2b. Each network 24,

2b1ncludes a plurality of entities, including host machines 4a,
db, 6a, 6b, 8a, 85, switches 10a, 105, 12a, 125, and storage
systems 14a,14b,16a,16b,18a,18b. Hosts 4a, 4b,6a, 6b, 8a,

8b may communicate with the storage systems 14a, 145, 164,
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165, 18a, 185 via the switches 10a, 105, 12a, 125, such as
shown 1n FIG. 1. FIG. 1 provides one example of a network
topology. However, there may be many different topology
possibilities having different numbers of hosts, switches,
storage systems, and other components 1n different topologi-
cal arrangements. For instance, a host may communicate
directly with a storage system. Further, there may be multiple

switches between a host and a storage system.

The hosts 4a, 4b, 6a, 6b, 8a, 85 may comprise suitable
computational devices known 1n the art, such as servers,
desktop computers, workstations, mainframes, hand held
computing devices, telephony devices, etc. The switches 10aq,
1056, 124, 126 may comprise suitable switches or hubs known
in the art and the storage systems 14a,14b, 16a, 165, 18a, 18b
may comprise any suitable storage device known 1n the art,
such as a storage system including a plurality of storage
devices, e.g., mterconnected hard disk drives (a Redundant
Array of Independent Disks (RAID), Just a bunch of Disks
(JBOD), Direct Access Storage Device (DASD), disks con-
nected 1n a loop configuration (serial loop, Fibre Channel
Arbitrated loop), a tape library, an optical library, a network
attached storage (NAS), etc. The storage systems 14a, 145,
16a, 166, 18a, 186 may include a control unit managing
access to the storage media. The networks 2a, 2b may com-
prise networks known in the art, such as a Wide Area Network
(WAN), local Area Network (LAN), Storage Area Network
(SAN), wireless network, the Internet, and Intranet, etc.

A discovery system 4 1s in communication with both net-
works 2a, 2b. The discovery system 4 has a topology database
20 providing topology information on all the discoverable
entities 1n the networks 2a, 25 and a discovery manager 22 to
gather topology information and render a topology graphical
user interface (GUI) 26 on a display monitor 24 coupled to the
discovery system 4. Gathered entity information may include
information on underlying entities included in one larger
entity. The discovery manager 22 may gather information on
the entities, e.g., hosts 4a, 4b, 6a, 6b, 8a, 8b, switches 10aq,
1056, 12a, 125, storage systems 14a, 145, 16a, 165, 18a, 18D,
etc., 1 the networks 2a, 256 through one of the switches 10aq,
1056, 12a, 125 via a connection to the networks 2a, 25. For
instance, in an embodiment where the networks 2a, 26 com-
prise SAN networks, the discovery manager 22 connects
through the SAN to the switches 10a, 105, 12a, 125 to obtain
the topology information from the switches 10a, 105, 12a,
12b6. The switches 10a, 105, 124, 125 may collect topology
information as a rosult of devices registering with the
switches. In an alternative embodiment, topology informa-
tion on the entities 1 a network 2a, 26 may be gathered by
agent programs (not shown) executing in the hosts 4a, 45, 64,
65, 8a, 85. The agent programs make queries over the net-
works to acquire the topology information. These agent pro-
grams may then communicate topology iformation to the
discovery manager 22 through the network 2a, 25 or through
an alternative network connection. For instance, 1f the net-
works 2a, 2b comprise SAN networks, then the agents may
communicate topology information to the discovery system 4
via the SAN network 2a, 26 or through another network not
used for data transier operations between the hosts 4a, 45, 6q,
60, 8a, 80 and storage systems 14a, 145, 16a, 165, 18a, 180,
such as a LAN.

FIG. 2 1llustrates an embodiment of entity information 50
maintained 1n the topology database 20 for each discovered
entity, €.g., hosts, switches, storage systems, etc., in the net-
works 2a, 26 and underlying entities 36 (e.g., adaptors, file
systems, ports, etc) of network component entities (e.g.,
hosts, storage systems, switches). The entity information 50
includes: an entity 1dentifier (ID) 52, such as a name and/or
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world wide number; a parent entity 54 1f the entity 1s an
underlying entity (e.g., subcomponent, adaptor, file system,
port, node, storage device, etc.) in a larger entity (e.g., host,
switch, storage system); underlying entities 56 indicating
subcomponents, such as adaptors, file systems, ports, nodes,
etc., included 1n the 1dentified entity; a network 38 in which
the entity 1s included, e.g., 2a, 2b; and a status 60 of the entity,
such as available, unavailable or partially available. The sta-
tus 60 (FIG. 2) 1s marked as unavailable 11 there 1s entity
information 50 1n the topology database 20 for an entity and
a recent discovery operation does not locate the entity and any
underlying entity, e.g., subcomponent, of the entity, indicat-
ing that the previously identified entity 1s now missing or
unavailable. The status 60 1s marked partially unavailable 11
less than all the subcomponents or underlying entities within
an entity are not located during the recent discovery opera-
tion. The status 1s marked as available 11 all the underlying
entities, subcomponents, of an enftity are determined to be
available during the most recent discovery operation.

In one embodiment, there may be a separate database table
for each network device type and relationship, such as a table
for a network, network to switches, and switches. Further, an
additional table may maintain state information of the net-
work entities, such as normal or missing, and another table
may be used to determine 11 the operation should be allowed
for the currently highlighted item.

A network status 1s determined by the status of all the entity
components of the network 2a, 256, such as hosts, switches,
and storage systems, which in turn 1s determined by the status
of the underlying entities, subcomponents, of those compo-
nents. Thus, a network 1s unavailable 1 all the host, switch,
and storage system components of the network 2a, 26 are
unavailable, partially unavailable i1 less than all the network
components, such as hosts, switches, and storage systems, are
unavailable, or available 11 all the network components are
available.

FIGS. 3 and 4 1llustrate examples of an embodiment of the
topology GUI 26 rendered 1n the display 24. FIG. 3 shows a
Topology GUI 100 displaying icon representations of two
networks 102a, 1026 and a mouse pointer 104 that may be
used to select one or both of the network representations
1024, 1025 to pertorm GUI operations. The network repre-
sentations 102a, 10256 may be displayed 1n a different manner
to indicate the status 60 of the represented network, e.g., 2a,
2b. Forinstance, in FIG. 3 the network representation 1024 1s
displayed with a darker 1111, which may indicate unavailability
whereas a lighter fill such as the case with the network rep-
resentation 1025 may indicate the availability of the network.
In additional embodiments, the 1con representations may be
displayed 1n different colors or with different graphical indi-
cators to indicate and distinguish the status of the network as
available, unavailable or partially unavailable.

FI1G. 4 1llustrates an embodiment of a topology GUI 120 of
the components within one network 2a, 256. The topology
GUI 120 may be displayed 1n response to a user selecting to
display the contents of one of the network representations
102a, 1025 1n the topology GUI 100 (FIG. 3), such as by
selecting and double-clicking one network representation
with the pointer 104. Topology GUI 120 displays represen-
tations of hosts 122a, 1225, a switch 124, and storage system
126 1n the selected network. In one embodiment, those entity
representations displayed with a darker filling, e.g., 122a,
124, and 126 are indicated as being unavailable and eligible
for user selection to remove, whereas the entity representa-
tions displayed with a lighter filling, e.g., 1225, 126, are
indicated as being available, and not eligible for selection to
remove. An additional visual distinction may be used to 1ndi-
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4

cate partially unavailable. The user may use the pointer 128 to
select the switch 124, whose selection 1s indicated by the
dotted line 130. The user may then select to remove the one or
more selected unavailable entities. In one embodiment, the
user may only select a representation of an entity to remove
that 1s determined to be unavailable, 1.e., all the underlying
entities within the entity are determined to be unavailable.

Upon selecting to remove a selected entity, the discovery
manager 22 may query the topology database 20 to determine
all underlying entities, 1.e., subcomponents, within the
selected entity to remove and then display a window 132
informing the user that deletion of the selected entity, e.g.,
host, switch, storage system, will cause the removal of the
noted underlying entities, e.g., adaptors, nodes, ports, file
systems, storage devices, etc. The user may then select the
“OK” button 134 to proceed with the removal or select
“CANCE]” button 136 to abort the removal.

FIG. 5 1llustrates an embodiment of operations performed
by the discovery manager 22 to generate topology GUIs 26,
such as topology GUIs 100, 120. The discovery manager 22
maintains (at block 150) the discovery database 20 including
information on at least one network, and for each network
information 50 (FIG. 2) on entities 1n the network and the
status 60 of the entities. In response to user selection, the
discovery manager 22 generates (at block 152) a display of
representations of network(s) in the user intertace, e.g., 100
(FIG. 3), where a network 1s displayed as available, e.g.,
1025, 11 all the entities in the network and underlying entities
56 thereot (e.g., network components—hosts, storage sys-
tems, switches, etc.) are available and displayed as unavail-
able, e.g., 102a, 11 all the entities 1n the network and under-
lying entities 56 therecof (e.g., network components) are
unavailable. A network representation may also be displayed
to indicate partially unavailable. Upon receiving (at block
154) user selection of one displayed network, e.g., pointer
104 selects one displayed network 102a, 10256 1n topology
GUI 100, the discovery manager 22 generates (at block 156)
in the user interface display, e.g., 120 (FI1G. 4), the entities 1n
the selected network that are available and unavailable. The
status of the entities 1n the selected network, e.g., available,
partially unavailable or unavailable, may determine how the
representation of the entity, e.g., host, storage system, switch,
1s displayed. The discovery manager 22 determines the status
of all the underlying entities 56 of the displayed component
entities, e.g., host, storage system, switch, etc., to determine
how to display the representation of the entity. If underlying
entities 56 themselves include underlying entities 56, then the
status of underlying entities 56 1s determined by the status of
the further underlying entities thereof.

FIG. 6 1llustrates an embodiment of operations performed
by the discovery manager 22 to remove an entity, where the
removed entity may comprise a network or network compo-
nent, €.g., host, switch, storage system. Upon receiving (at
block 200) user selection of at least one entity (component or
network) that 1s displayed as unavailable and selection (at
block 202) to remove the selected at least one entity, the
discovery manager 22 determines (at block 204) the under-
lying entities 56 of the selected entities. The discovery man-
ager 22 then displays (at block 206) information, e.g., win-
dow 132 (FIG. 4), indicating the determined underlying
entities that will be deleted 1n response to the user remove
operation. In the mformation window 132 (FIG. 4), the dis-
covery manager 22 further displays (at block 208) an option
to continue with removing the selected entity, e.g., the OK
button 134 or cancel the removal, e.g., by selecting the cancel
button 136. I (at block 210) the user selected to not continue,
¢.g., the cancel button 136, then the removal operation 1s
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aborted (at block 212) and the entities are displayed as unse-
lected. Otherwise, 11 the user selects to continue, ¢.g., the OK
button 134, then the discovery manager 22 determines (at
block 214) whether the selected at least one entity has
changed from an unavailable state to an available state since
selection of the entity and the removal operation. An entity,
¢.g., network or network component (e.g., host, switch, stor-
age system) changes state 11 any underlying entity within the
selected entity changes 1ts state from unavailable to available,
making the selected entity, e.g., network or network compo-
nent, available or partially unavailable. If one selected entity
to remove has changed its state from unavailable to available
or partially unavailable, then the transaction to remove the
selected entity 1s aborted (at block 216). Otherwise, 11 there
has been no change 1n the unavailable status of the selected
entity and any underlying entities 56 (FI1G. 2) thereot, then the
discovery manager 22 removes (at block 218) from the dis-
covery database 20 mformation on the selected at least one
entity, e.g., corresponding entity information 50, and any
underlying entities within the selected entity.

The operations of FIG. 6 may be performed with respect to
enabling a user to remove a connection or path between
entities, where the underlying entities of a selected connec-
tion would be all devices at the endpoints of the connection
and 1n the connection path and the selected entity comprises
the selected connection or path between entities, such as
hosts, switches or storage systems.

The discovery manager 22 further removes (at block 220)
from the user intertace display, e.g., 100 (FIG. 3) or 120 (FIG.
4), the display of the selected at least one entity. Further, 11 the
Topology GUI display 100, 120 included multiple displayed
unavailable entities, e.g., networks or network components,
then the entities shown as unavailable that were not selected
for removal are still shown 1n the topology GUI 120. For
instance, selection of removal of the unavailable switch 124
in the topology GUI 120 (FIG. 4) removes the display of the
switch 124, but not the display of the unavailable host 122a.

In one embodiment, the operation to remove the entity
information 50 from the discovery database 20 may involve
1ssuing a precommit transaction to delete the entity informa-
tion 50 for the selected unavailable entity and all underlying
entities within the selected entity from the discovery database
20 before determinming whether the selected entity and under-
lying entities have changed from an unavailable state to an
available state. After determining that the selected entity and
underlying entities have not changed state from unavailable to
available or partially available, the discovery manager 22
1ssues a commit transaction to commit the delete of the
selected entity and the underlying entities from the discovery
database 20. An abort transaction 1s 1ssued to reverse the
changes made by the precommit transaction 1if at least one
underlying entity 1n the selected entity has changed to the
available or partially unavailable state.

Described embodiments enable the selective removal of
networks and network components shown as unavailable in a
topology GUI providing a display of the network or network
components. The removal further removes information from
the selected entity and all underlying entities within the
selected entity from a topology database 20 providing infor-
mation on the networks 2a, 25. Yet further, selection and
removal of one entity, e.g., network or network component,
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6

does not remove those unavailable entities not selected for
removal from the topology GUI.

Additional Embodiment Details

The described operations may be implemented as a
method, apparatus or article of manufacture using standard
programming and/or engineering techniques to produce soft-
ware, firmware, hardware, or any combination thereof. The
term “article of manufacture™ as used herein refers to code or
logic implemented 1n hardware logic (e.g., an integrated cir-
cuit chip, programmable Gate Array (PGA), Application Spe-
cific Integrated Circuit (ASIC), etc.) or a computer readable
medium, such as magnetic storage medium (e.g., hard disk
drives, floppy disks, tape, etc.), optical storage (CD-ROMs,
optical disks, etc.), volatile and non-volatile memory devices
(e.g., EEPROMs, ROMs, PROMs, RAMs, DRAMs, SRAMs,
firmware, programmable logic, etc.). Code in the computer
readable medium 1s accessed and executed by a processor.
The code 1n which preferred embodiments are implemented
may further be accessible through a transmission media or
from a file server over a network. In such cases, the article of
manufacture 1n which the code 1s implemented may comprise
a transmission media, such as a network transmission line,
wireless transmission media, signals propagating through
space, radio waves, inirared signals, etc. Thus, the “article of
manufacture” may comprise the medium in which the code 1s
embodied. Additionally, the “article of manufacture” may
comprise a combination of hardware and software compo-
nents in which the code 1s embodied, processed, and
executed. Of course, those skilled in the art will recognize that
many modifications may be made to this configuration with-
out departing from the scope of the present invention, and that
the article of manufacture may comprise any information
bearing medium known 1n the art.

FIG. 2 provides an example of entity information that may
be maintained 1n a topology database 20. In alternative
embodiments, diflerent information may be maintained or the
information may be maintained 1n various database and data
structure formats.

The topology GUIs 100 and 120 in FIGS. 3 and 4 provide
examples of the networks and network components that may
be displayed 1n the topology GUI 26. In additional embodi-
ments, different graphical representations may be used to
represent the various network components. Further, various
graphical indicators may be used to indicate the status, e.g.,
available, unavailable, partially unavailable, such as the color
of the represented component, graphics, etc.

The 1llustrated operations of FIGS. 5 and 6 show certain
events occurring in a certain order. In alternative embodi-
ments, certain operations may be performed in a different
order, modified or removed. Moreover, steps may be added to
the above described logic and still conform to the described
embodiments. Further, operations described herein may
occur sequentially or certain operations may be processed 1n
parallel. Yet further, operations may be performed by a single
processing unit or by distributed processing units.

The foregoing description of various embodiments of the
invention has been presented for the purposes of illustration
and description. It 1s not intended to be exhaustive or to limait
the ivention to the precise form disclosed. Many modifica-
tions and variations are possible in light of the above teaching.
It 1s intended that the scope of the invention be limited not by
this detailed description, but rather by the claims appended
hereto. The above specification, examples and data provide a
complete description of the manufacture and use of the com-
position of the mmvention. Since many embodiments of the
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invention can be made without departing from the spirit and
scope ol the invention, the mvention resides in the claims
hereinafter appended.

What 1s claimed 1s:

1. A method, comprising;:

maintaining a discovery database including information on

at least one network, and, for each network, information
on entities 1n the network and a status of the entities;
generating a user interface display indicating the entities in
one network that are available and unavailable;
receiving user selection of at least one entity in the network
that 1s displayed as unavailable, wherein at least one
displayed unavailable entity 1s not selected;

receiving user selection to remove the selected at least one

entity;

determining whether the selected at least one entity that

was displayed as unavailable when selected to remove
has changed from an unavailable state to an available
state 1n response to receving user selection to remove
the selected at least one unavailable entity;

removing from the discovery database information on the

selected at least one entity and any underlying entities

within the selected entity 1n response to the user selec-

tion to remove the selected at least one entity and 1n

response to determining that the at least one selected

entity has not changed to the available state, wherein the

information 1s removed by:

1ssuing a precommit transaction to delete the selected
unavailable entity and all underlying entities within
the selected entity from the discovery database;

determining whether the selected entity and underlying
entities have changed from an unavailable state to an
available state 1n response to the precommit transac-
tion; and

1ssuing a commit transaction to commit the delete of the
selected entity and the underlying entities in response
to determining that the selected entity and underlying
entities remain in the unavailable state;

1ssuing an abort transaction to reverse the precommiuit trans-

action and the remove operation for the at least one
selected entity in response to determining that the at
least one selected entity has changed from the unavail-
able state to the available state.

2. The method of claim 1, further comprising;

removing from the user interface display the display of the

selected at least one entity removed from the discovery
database, wherein displayed unavailable entities not
selected for removal remain displayed 1n the user inter-
face after the removal of the selected entity.

3. The method of claim 1, wherein determining whether
one selected entity has changed from the unavailable to the
available state comprises determining whether at least one
underlying entity within the selected unavailable entity has
the available state.

4. The method of claim 1, further comprising;

determining the underlying entities of the selected entity in

response to recewving the user selection to remove the
selected entity; and

displaying information indicating the determined underly-

ing entities that will be deleted in response to receiving
the user selection to remove the selected entity.

5. The method of claim 4, further comprising:

displaying an option to continue with removing the
selected entity or cancel the removal with the display of
the information indicating the determined underlying
entities, wherein the information on the selected entity
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and underlying entities 1s removed 1n response to recerv-
ing user selection to continue.
6. The method of claim 1, wherein one displayed entity 1s
enabled to be selected to remove 1n response to determining
that all the underlying entities 1n the displayed entity are
unavailable.
7. The method of claim 1, wherein the entity 1s a member of
the set of network entities comprising a host, a switch, and a
storage system, and wherein the underlying entities are mem-
bers of a set of subcomponents of the network entity com-
prising adaptors, ports, and an operating system.
8. The method of claim 1, further comprising:
generating a display of representations of networks in the
user mterface, wherein a network 1s displayed as avail-
able 11 all the entities 1n the network are available and
displayed as unavailable 11 all the entities 1n the network
are unavailable;
recerving user selection of one network representation that
1s unavailable, wherein at least one displayed unavail-
able network representation 1s not selected;
recerving user selection to remove the selected at least one
network representation; and
removing from the discovery database information on the
selected at least one network and any underlying entities
within the selected network 1n response to the user selec-
tion to remove the selected at least one network.
9. A system 1n commumnication with at least one network,
wherein each network includes entities 1n the network, com-
prising:
a Processor;
a computer readable storage medium;
a discovery database including information on the at least
one network, and for each network, information on the
entities 1n the network and a status of the entities;
a display device presenting a user interface display indi-
cating the entities in one network that are available and
unavailable;
a program 1n the computer readable storage medium
executed by the processor to perform operations, the
operations comprising;
recerving user selection of at least one entity in the network
that 1s displayed as unavailable, wherein at least one
displayed unavailable entity 1s not selected;
recerving user selection to remove the selected at least one
entity;
determining whether the selected at least one entity that
was displayed as unavailable when selected to remove
has changed from an unavailable state to an available
state 1n response to receving user selection to remove
the selected at least one unavailable entity;
removing from the discovery database information on the
selected at least one entity and any underlying entities
within the selected entity 1n response to the user selec-
tion to remove the selected at least one entity and 1n
response to determiming that the at least one selected
entity has not changed to the available state, wherein the
information i1s removed by:
1ssuing a precommit transaction to delete the selected
unavailable entity and all underlying entities within
the selected entity from the discovery database;

determining whether the selected entity and underlying
entities have changed from an unavailable state to an
available state 1n response to the precommit transac-
tion; and

1ssuing a commit transaction to commit the delete of the
selected entity and the underlying entities in response
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to determining that the selected entity and underlying
entities remain in the unavailable state;

1ssuing an abort transaction to reverse the precommiuit trans-

action and the remove operation for the at least one
selected entity in response to determining that the at
least one selected entity has changed from the unavail-
able state to the available state.

10. The system of claim 9, wherein the operations further
comprise:

removing from the user interface display the display of the

selected at least one entity removed from the discovery
database, wherein displayed unavailable entities not
selected for removal remain displayed 1n the user inter-
face after the removal of the selected entity.

11. The system of claim 9, wherein determining whether
one selected entity has changed from the unavailable to the
available state comprises determining whether at least one
underlying entity within the selected unavailable entity has
the available state.

12. The system of claim 9, wherein the operations further
comprise:

determining the underlying entities of the selected entity in

response to recewving the user selection to remove the
selected entity; and

displaying information indicating the determined underly-

ing entities that will be deleted in response to receiving
the user selection to remove the selected entity.

13. The system of claim 12, wherein the operations further
comprise:

displaying an option to continue with removing the

selected entity or cancel the removal with the display of
the information indicating the determined underlying
entities, wherein the information on the selected entity
and underlying entities 1s removed 1n response to receiv-
ing user selection to continue.

14. The system of claim 9, wherein one displayed entity 1s
enabled to be selected to remove 1n response to determining
that all the underlying entities 1n the displayed enfity are
unavailable.

15. The system of claim 9, wherein the entity 1s a member
ol the set of network entities comprising a host, a switch, and
a storage system, and wherein the underlying entities are
members of a set of subcomponents of the network entity
comprising adaptors, ports, and an operating system.

16. The system of claim 9, wherein the operations further
comprise:

generating a display of representations of networks in the

user interface, wherein a network 1s displayed as avail-
able 11 all the entities 1n the network are available and
displayed as unavailable 11 all the entities 1n the network
are unavailable;

receiving user selection of one network representation that

1s unavailable, wherein at least one displayed unavail-
able network representation 1s not selected;

receiving user selection to remove the selected at least one
network representation; and

removing from the discovery database information on the
selected at least one network and any underlying entities
within the selected network 1n response to the user selec-
tion to remove the selected at least one network.

17. An article of manufacture comprising a computer read-
able storage medium having code executed by a processor to
communicate with at least one network, wherein each net-
work 1ncludes entities 1n the network, and with a discovery
database including information on at least one network, and,
for each network, information on entities in the network and
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a status of the entities, wherein the code 1s further executed to
perform operations, the operations comprising:
maintaining the discovery database including information
on at least one network, and, for each network, informa-
tion on entities 1n the network and a status of the entities;
generating a user interface display indicating the entities in
one network that are available and unavailable;
recerving user selection of at least one entity 1n the network
that 1s displayed as unavailable, wherein at least one
displayed unavailable entity 1s not selected;

recerving user selection to remove the selected at least one

entity;

determining whether the selected at least one entity that

was displayed as unavailable when selected to remove
has changed from an unavailable state to an available
state 1n response to recerving user selection to remove
the selected at least one unavailable entity;

removing from the discovery database information on the

selected at least one entity and any underlying entities

within the selected entity 1n response to the user selec-

tion to remove the selected at least one entity and in

response to determining that the at least one selected

entity has not changed to the available state, wherein the

information i1s removed by:

1ssuing a precommit transaction to delete the selected
unavailable entity and all underlying entities within
the selected entity from the discovery database;

determining whether the selected entity and underlying
entities have changed from an unavailable state to an
available state 1n response to the precommit transac-
tion; and

1ssuing a commit transaction to commit the delete of the
selected entity and the underlying entities in response
to determining that the selected entity and underlying
entities remain 1n the unavailable state;

1ssuing an abort transaction to reverse the precommiut trans-

action and the remove operation for the at least one
selected entity in response to determining that the at
least one selected entity has changed from the unavail-
able state to the available state.

18. The article of manufacture of claim 17, wherein the
operations further comprise:

removing {rom the user interface display the display of the

selected at least one entity removed from the discovery
database, wherein displayed unavailable entities not
selected for removal remain displayed 1n the user inter-
face after the removal of the selected entity.

19. The article of manutacture of claim 17, wherein deter-
mining whether one selected entity has changed from the
unavailable to the available state comprises determining
whether at least one underlying entity within the selected
unavailable entity has the available state.

20. The article of manufacture of claim 17, further com-
prising;:

determining the underlying entities of the selected entity 1n

response to recewving the user selection to remove the
selected entity; and

displaying information indicating the determined underly-

ing entities that will be deleted in response to receiving
the user selection to remove the selected entity.

21. The article of manufacture of claim 20, further com-
prising:

displaying an option to continue with removing the

selected entity or cancel the removal with the display of

the information indicating the determined underlying

entities, wherein the information on the selected entity
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and underlying entities 1s removed 1n response to recerv-
ing user selection to continue.

22. The article of manufacture of claim 17, wherein one
displayed entity 1s enabled to be selected to remove 1n
response to determining that all the underlying entities in the
displayed entity are unavailable.

23. The article of manufacture of claim 17, wherein the
entity 1s a member of the set of network entities comprising a
host, a switch, and a storage system, and wherein the under-
lying entities are members of a set of subcomponents of the
network entity comprising adaptors, ports, and an operating,
system.

24. The article of manufacture of claim 17, further com-
prising:
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generating a display of representations of networks 1n the
user interface, wherein a network 1s displayed as avail-
able 11 all the entities in the network are available and
displayed as unavailable i1 all the entities in the network
are unavailable;:

recerving user selection of one network representation that
1s unavailable, wherein at least one displayed unavail-
able network representation 1s not selected;

recerving user selection to remove the selected at least one
network representation; and

removing from the discovery database information on the
selected at least one network and any underlying entities
within the selected network in response to the user selec-
tion to remove the selected at least one network.
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